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PROBLEM TO BE SOLVED: To separate and recover plastic 
pieces with high purity. 

SOLUTION: Below a triboelectrifying device 2 for agitating 
plastic pieces la, lb, an upper first electrostatic separator 10 and a 
lower second electrostatic separator 12 are installed. The first 
electrostatic separator 10 is provided with a first drum electrode 13 
and a first counter electrode 15 arranged oppositely to the first 
drum electrode 13, and the second electrostatic separator 12 is 
provided with a second drum electrode 17 and a second counter 
electrode 18 arranged oppositely to the second drum electrode 17. 
The plastic pieces la, lb are separated over plural times, thereby 
surely separating them according to the polarity/charged quantity 
thereof to recover them. 
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• mn.&iz&cT»n£m^xmm't-zit#><D 

*ftm<o£ftKZfrLXmW£tiizT%<D»n&im 
&mZti1t7yX<?iy? ft (Dffitt • #«§|cj£ MX 

W*P$ix5«ttt, T*tettB+6ttBi-6#«£)i» 
^®(E«»cWJD*ix5«ttfc*ss#©Stti £*xfc;: 
k <b -f 5 M*« 1 * fc tt»*3g 2 Btto ^7 * 

BttDSixSffitti:, T#fcteBrs<M^*#S#lR» 

&¥f& k~tz> §t #3f i * ft \m*m 2 is«<o ^^fy 
w& 1 1-3 m&m i ~»*is 4 ofir*xd*icE*o^7 * 

[RA9C6 ] [HjIcli^^V Kl/7«©^ MKlCJg 

£ n fcr <t £ -r s »*g i -is*^ 4 <*>faixa> 

tt3+*»*BEB J: 9 t/hS < R3t Sixfc r t t 
[0 0 0 1] 

[*9i<DJR-*-S&W$m] 7yX<f-ytftti* 

*^y*»WJKBfc:BM-5. 
[0 0 0 2] 



X?V?ftl&&A1'Z>&y'<2k. Z<Z>*y<2<DT 
%\z&mZtiX7yx7v*ft 1 f^±«r»^i-5r b\z 
X9-?7X*yfiftl SoStt • ftSirlc 

#>(om&mnmm 3 1 , r ^ss^m^it 3 <£>t#ice 
&cx&m'tz>itit><D#n&tmz tt*bmtiLZtix** 

So 

[0 0 0 3] C0^9^^2X^»*J*«^V^T, 7y 
X?-y?ftlZ*ys<2^&A~tZ>b. Ztl&*y<2 

*ftim<Dm&-mmm\cm&mm.i$ii, »« 

[0 0 0 4] k^ZX. 77Xry*m&mftk LXm 
mmi (SIT rpMMAj hfFt%) . jKJat^uvjR 

(^t rppj twtz) . mtv-fromm (sit 

rpvcj ^^*t5) ds^ft:©»8 0%Sri*!>T^5o 
xu^^y-h^flg («T rpETj 
[0 005]^Lt, rixbO»fll$: y ^ 
[0 0 0 6] 

iftmtm&^&ob-thwm bzzx, ±is^^^ 
v * i ^r«^-r 5 r b xmfe<om& • ^sstc^s^m 

9lcSSSij{Cfp]teSix5t>OT*>S 0 -t L"C\ ±12^* 
it DTiliSJiaS 6 cD«S$:^Mi-5 d t *s#x. &ix5 

fiT-f6«lRl*s*6r tiS^TV^. Sot, 7^7 
^^■y^>S'lSr« , KSiJlc0iRLJ:5i:'t"<5»^ HJiRL 

[0 0 0 7] *1t. ±m<D± 5lCK«£E««6dS-fi 
-C, ^ix(cB)Ai-r5«ffi^fi1-fr-5i:, SSUffl»SS<^ 

»«@iR*s*Jtlcfffoix4t^^3ftsj>ofc. Z<d1z£>^ 

#m®®9\zmm\z&m\aitiLL±obi-z>b. &mmm 
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Sot, wiD-r^mjEicisc^ii5mjBEma6 255 

[0008] ^:5"C, PMMA, PE, PP, PVC 

Sr*»»SSIli3lcJ:oTS»^S$-er5i:, (+) P 

MMA-PE-PP-PVC (-) O««flsj0lcftofc 
■fit* iBoJ; 5 W7^f y ^ l ©fit • *tf £ 

a iw^st ^ c s *T#it«? ten 5 1 © -e *> 

So 

[0009] ffWfMjftsav^PEtP 

PEIi (+) v PPfl 
(-) lc^«i-^tcO(D, #m*oStt/h*t\ So 

[00 10] 

McoT^icEfi $ *IT#B Lit?? * * V * ft £*<Dffi 
[0 0 11] ±K*jSfc*5^T, ^7*?- 

minuet iTimm**, ^^f^^i 

MMIMEKBKiJ: 9J5&<Dm j & • ItiCfilfc^? 



[00 12] *fc, ^rtSSlc, ^^y^Jt-fcJbJro 

fam&om &ai§ lt T^oiEi^sstciifv >#u*-c&t 
n&?bicjEmzftmL\3i&-tz 0 

[0 0 13] ±*lwffiBi-s#S»fKSP^lHl(ES 
»c»insiis*ttt, T#icfl«rsffiB+aiMt# 

[0 0 14] §giS^K7A^ *>*l*tt:=. 

[0 0 15] 

*)u, i b*«*aaaES*fc««"c«#+sfca2) 

«2"C*«««*lifc**a«>^9^^y^>t-l a, 1 
[0 0 16] CCD^®^K^Z«:, ±^com-#m^SI 
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»m&mui 2 ti-o**. ^u-c, mum 

-»m#m& i o m&ftmmm 2 v&»&mz Jxfc 

1 b&£»ftBS£fi2<0T#<D& 
SKoS-KyAtgn (IhI|ES«0>-«) iclg^i- 
5fci6<Dflfett^hu^ 2 A<b, ^OT^lcEESft 
tt«dSBJiPSttSlllrt5AJIl»olB-K7A«Sl 3 

AtSl 3<DT%\z&W:£frXftmZti1t-77X?'y* 
tfl bSrlaliK-rsfciCxoSWefB-M^-f 14i, »- K 

7Atsi 3oiHie*fpj Wiz&te-rz>$is- 

7.2 1 6 t *«*.-0*5. 
[00 17]^ BfrS2f&-fMi#«a51 0 
5Mt»l 2toW^ -Jjm-ytrcx a, 1 b£|g- 
1 2fcftA1-«ttEJtf'Mftl l*$E«S*t. 
rcDie^Kl liC, -??**y9YCl a, lb$:T*0 

1 7©BtelHfl|J:3WcE«**iTfR- K?A««1 7<D 
■KftBKttA L-CE«S*i6 <b & fcKMfMHlDSftS 
»-»A«ffil 8t, YyJ^Wmi 7©T*fcE« 
StL-C»«S*ufc^7^^y^frl a, 1 b 

£>«l££;h/0>5 0 SlhWl9(tR119a 
*^LT— ^<0SiR«2 1 £ffi*c9lHlifcSB2 2\Z~ftm 

[0018] se>ic ttec-^m s&xum- 

1S17W:, »«:/7^2 7*^LTKffi«Rg«2 5 

5o *fc, S-K7ASS1 3*5J:t^*Zl#rRj««i 8 
ttaM»2 8Sr^LT»**ii (RtClcmD^M , SB- 
K7^tffil 3lctt*&a^7^2 9iSg?3HS*i, rco^: 
H2 8tt»»S*uT^5, fc*5, JB-K7A««13t 

#m#«rs& 1 0 tm-®n#m% 1 2 -cofta**** 

[0 0 1 9 J 1-4*>t>, »*$M**Zlc:fetta»--H? 

j£lC*5^T, *79x*y*)tl a, lb («*.tf*Jve 
ixPVCtPE) Sr»ft»S^S2Jc«ALTS»ffifS 



*«*«rft*D**a. toft, ^fy^la, 1 
b A*^m-»S»«a 1 0 COS- H? 

Sffil 3&!B-#A««1 5t(DK^7^fy^frl 

a, lb^affli-SB^ m*ni2i:J:!l (+) 

i:»ll/S:^7^f^frlb (PE) tt, 

®S 1 3 {ciftiNfigf^m- hWl4 UUST"*-*. * 

ffil3<DK«® (SB) JR-K9-MM1 
3 <D\3im\Z. U-s< 1 6lCj:or«li*tt, 
S-hK 1 4«c*Ti-5rt"ClHliR*KS. 
[0 0 2 0] S-f^l 4IC|30l&*Ltt*» 

ofc»ti©/hSv^7^f y^frl b (PE) tt. £ 
rtK 1 1 (*T) LT^rt FW23 * 

m*xm~ K7A«ai 7ic«tu acK^-Mt 

fill 7c/)lEltelc<toTmr^fR)S;Sl 8*>ffl£iiiS1- 
5 0 (-) l:fil^7^fy^la 

(PVC) tt, JB-#IrI««1 5lc5EV^tt»-C*TbT 
W23-C*rtSix, aiv-cSfj- K7Atffil 7 

iCJSv^tllJ»-et¥T■r5rt^c/j^5o rot*, ^«g<D 

fc»#Stt, *-K7A«ii 7OE(EfcJ:0JI-^^ 
u-/<2 0fc±oT«|*£*u fRUM^f 1 9*>Hte» 

2 2fc0JK£*La o tZZX* *IK7A«il70g 

*Blc«#L*awDfc:/?*^y*jn att, 
SET U SSlhK19 ft>BKff 2 1 £ti£ 0 
[0 0 2 1] «oT, #S#l£SBZ£, ±*cO®-»© 

frla, 1 bffloSrtBi l^UEilfcT*©* 

-#«5Mt«i 2t*»e>«dtu »*o^*»ojB-&$ 

nfc/7^fy^la, 1 bSraftE^IB-rsrilc 
£9, SB— h U"f 1 4*5 l 9 0©iR»2 
2\ZtXWtbBL<0'?7*3-y9ft\ a, 1 bsftSEUftSti* 

[0 0 2 2] i:^^ ^3 h ^ 1 9O0IRS52 1 IC 
li, Mio/Mv^M^^^f^^jtia, lb 
dSSJRSttft^t^i^So^ m~h^>Tl90 
HJR«2 lfcHttaF*Lfc^9^y^^l a. 1 b icH 
»«J*»»BRB2IC1S:ALTIS«»«S^ 

a, 1 b*r«tt«»«*ri:lc«»c»liU0JR«r. 

[0 0 2 3] ftftWldtt, PVCtPEOfi^77f 

/b^»*tTofcJfe*, PVC, PE£*>lC9 9%J^±(D 

a, i b*m»mt&&zititft®xKm-*m&mnm 
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til Q\ZZf?*?-v?Kl a, lbffl(0»ll^ 

5 *-»«#fmi 2tt, 

BJ*oSh^il!o»i K7 AtB i 7 t , w©*- F 

m&ftmztizm-ttfanmi stt^m&ztix^z 

ot»iS*5:i-e, Draw 

[0 0 2 4] Wc. **WOjafcOJB-»Ml|c«5^? 

w<omm<om -mm\cm z>77xry? mmmm y 

»«»«8PZ*s. ±**ntt«i-5»-»«»lt»l 0t 
T*l:.ttftS»3t»IISl 2 i***.-o*a. * 
LT> HfflMfS-#«#«SU Oil, JMSffS£fi2<DT 
*K:E«**ifcA«»©»-K7A««l 3 (SHEmS 

t % msm&mn&m. 2 <om □ 2 a <dt>*ice 

g*ttr^7^^y^>ri a, Ib^-K7A1S1 
3tc£p^£fcfcO{fc*Sh W2Ai, IWEJB-K9A 
S&l 3 0@(E*[Si±*|cEll**tTSB— K7A««l 
3 0>»#ffiK:#ft LTE©$*l5 fc fc fctC&StfEPflDi* 
15i: % K? A«« 1 3 ©HHSS* 

Si StrtUUnffOKt <5fc«x&fl5JE«SggB2 5i, jR 
1 0 i *©T*©*-»«$MI« 1 2 to 

la, lb trEUt-*- *8M3iR» F^y^ 
304^7^y^la, lb£ 
»-0<R»3 0 fc*OT*fcflMM-«||- K?A«i 
(EHE««) 1 7Wt \zftm-tZft#>(D&W;<Dm-1zs< 
31t, u-* 3 l T-#S££*iS 1 1 <> 

a, 1 b£SSr K5A««i 7«»c*rt-rsfc«)©3Ert 
h 2 3 <b «HBJB— fe^ i/^3l ttJRrt h 

[0025] »e*k£«2 siaots^ 
m-&m#mn 1 2 «na»- k? <mm 17^ : 

K?AStii 7<oK#B*c#rfturEaSJx5tttic 

i7o©^*^i mttxfa) m\z.&m-tz>%-x*u- 

^20t, g£-**fp]®&i 8£[S&i££Wtal-££#cDB 
BESSIE 3 8 ^Bl l^E«S*tr»- K7A 
SSl 7£»r#Gl««l 8 i©IW«r«iBLfc7 f ?;*f- 



y^la, 1 b£#g+£fc&o^-ir^u~*3 4 
70T*"lcE®$ix^-^omz: 
0^3 2 t, grK7^tfil70T*l:ffiiSHfc 

ffcfr<DM~[H]lK&3 3 t. -fy^ytKX a, 1 b £ 
tt#©»-IllJK«3 30!j{C|grt-t-5fc^O|grt 
6££Gf;t, WEJBZ-fe^u— ^3 4l4kV^«tt"3 7 

*r^tr*rthu^3 6{c»w-it.e>n-c^5. 4*5, $ 

[0026] *fc, KEESag&H 3 8(:<t o r ® ~ 
ISl 8MMlcfl)ftl£ii« &mtmi&£frX^Z>Zb 
fc± 0* B-K^AmSl 7flA«i:4oTV^5 0 * 
*5* *-K?A«m 3*»rK?*««l 7fctt¥ffi 

<Dnm<nm-Mmxte, m- K7A«n 3 tjB-#rft 

Ml 5«r»«Lfc:/9**-y*tfl a, lbSr, SS- 
0JRSB3O t^<0T*tCffiB-t-5Sg- K7A1&1 7{H 
t{c5>«li-5fc«)<D^— 3 1 fc, fg- K7A 
Sfil 7 fcJB-»Sl««l 8 iOWSriiiBLfc:/?;*?- 
v9Y\\*; 1 b$rBH(Hll|XgB3 2, 3 3lC$Mrt*fc 
ft^Sr-fe^u— ^34 kft®VbtlX^Z<DX, ±B 
*ftO»-^ffit|^«iC, -79X*y*ftl a, 1 b 

^Jtl«. 1 b«r*iS#S^g2tCSALT««^S 

(-) iC^mL, -JJ^ytKX btt (+) fCfftt-f 
[00 2 7]^ ^f^frla, lb4r«j^ 

si 3 tn-Mftnmi stom^^y^fr 1 

a, 1 bd5iiigi-5Bld x U— fe/^U— *3 UCio-C 
««»SKB2icJ:f? (+) 

lb (PE) tt % i-K7AgSi 3lc5Ev>«UWt?iert 
hu^r 2 3^Tt*5o #«*<0#i^^5^^jx 
^K*l btt, B-KyAmSl 3 0«*ffilc»*$tt. 

J:or«JRStt, ^-011X^3 0l::(Hlitx£ft> Brfecom 

m\cm%£tiz> 0 tfc, (-) cfttfc^^fy^ 

2 3lcMS 0 :<D^, *rt 2 3lCEHR*tt4^ 
oMf(D/h$^7'7^f^frl btt, 5grtBl 1 
£ilia-*-£BU ^7^^y^>tl a itfelcjgrth^ 

2 3icsRrtsnrjBr K9a««i 7icrt»tr«Ti- 

So 

[0 0 2 8] -?:LT, P5#tt»- K7 AttBi 1 7« 

(-) »C^SLfc^7^^y^K*l ail, 8Sr*tfpJ&« 
1 8ICjS^W»-C*TU (+) MLfcy^^fy 
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3 attJRriHlJR«33 

3 2 "Cgf3£<^S9f KIRS r t "C^KlHliR £*x* e 
[0 0 2 9] rOctpt-v *»WO»t«>*-»IBIcJ: 

*mr»m#8i& 1 2 1 i o * 

»r»«»)B«Bi 2(o*n-?Wc, 

a, 1 b&ftm-f ^^^^-ir/^u— *3 4£Sm/c 

[0 0 3 0] te^M2*P<D%:$l'V7Fi-£5\^ 

#35, 3 7®0JC|Hl»$-frSrt-C, :/7*^s>*# 
la, 1 bO|*a-SiRs|5«:-c*5«rtab*J:v^J:5^ 

*\ ffi|:ffi$f -fi^ 1 0 

tt. ^rthK23 iO&fl;i. r. ©36rt hW2 3 ££*f 

I003 1]4fc, fl£2|Mt&mB 1 2 HU 36^ h W 
2 3, 2 3 a ©**l-P*tOT*fcEB**b5-JJr©ft- 
7At:0-*0*r K7A1S1 7A£ 

HBSfcEBSJtfcfefrofSr l 7B^ & 

SZK7A1S17A, 1 7B^@te*fiHBlcS»^5 

20Bttr#u *iv?*w>IB- K?<MUE1 7A, l 
7 B0>T#*Ctt* — *OBJR«4 0 t*t*<O0tta4 1 
as*:*t^JxEB $ ttT v * 5 0 

[0 0 3 2] -;fr(D[5]lK»4 0tt*¥*fRj^-f^fc±T 
-8tf>E]lK«4 OA, 4 0B^«S$n, faJj<nm®L 
%A 1 It, 7K¥*^lC-ftt^±Tr^O0iR$C4 1 A, 

4 i B£a»e>«j£3*u-cvs. thfh^ssrK 

9 ASS 17 A, 1 7BCIi, -*<DJBr»|fiI«ffi4 2 
A*5<ttm*^m-»fpjmffi4 2 B*5, **l«L*- K 
7^iSl 7 A, 1 7Blc3f^®iSrBv^#ipjurE 

fiSH, — #0>iRzttAm4 2 Ajctt— *osffiaas 

K«4 3AJCJ:oT»**SBl*DStl. 

«4 2 BlCf4tt*oa5JE«HSSB4 3 BfC J:o"Cft«3ft5 

BH)DS;h, % «ot, -*(7)SrK7^iffil 7Atj:i& 



* 0 

[0 0 3 3] $ fetC, —Jj<D%- Yy AfS 1 7 AOT 
*t-*©0lR«4 0<OlB. tt*©»-K7AtSl 7 

BOT*ttt*O0ittffl4 lOBBJCfl, *iv«x:/7* 
^y^la, 1 bSr0iRtt4OA, 4OB*>5^I10 
flrtM 1 A, 4 1 BfcSBrt+S U 
~*4 4 A, i*Ol-t/^-^4 4 B#EB**V 
rtub— JOlCt^U- *4 4 A, 4fe*OjB~-fe^U' 
^4 4BI1, *JvCTV/?*7-y*JS"l a, lb* EI 
W4 0B, 4 lB^S6rt-TS*i85><D-*0«-36rth 
K34A, h W 3 4 B K t 

3 7 a, 3 7 bfc^LTtttttt&ftT^S. *- 
K7A««1 3i*-K9A««l 7A, 17Bfctt¥ 

[0 0 3 4] ±e«/*lc*3l%T, ±I22lJ6<o!f!-^ffi<t 

PVCtPET?*8^ T'Wy^la, lb* 
KW*«SB2«cftALTJH»**S^ 

Ma, i b^as^c^ffitt-ssa^jos-fr 

1"*t>fe, :/7**-y*#l att (-) |C#«U 
/7^^jtlbli (+) ic»S"f-5o 
[0035]^ ^f^/fla, 1 b 
h^2A^e>»-#S^««fPl 0OI-K7A1S1 

ffil 3£»-#Gi«Ii 5ir«Sr/7^fy^lil 
a, l b^JiiB-rSBlc, MKff«KB2lc:J:9 (+) 
Mll^^fy^^lb (PE) tt, i-K7A 
til 3lCjfiv^«j»T?36rtStL. Mio#^7' 

^^S^tfl btt. f-K7Afil 3<D®^®|CK 

*-K7Am«l 3<DIhI(E|cJ:?)»-^^u- 
^1 6t^J:o-Ci(J«l$^ 36ft M~f 2 3 a fc>* 
l/^3 1iaotft^^ 0 4fc % (-) cssi 
fc:/?**;y*tfl all, S-^tgl 5tCiS^W» 
"C*rt»l'l«:»»U B-t/^^3 1-C^$H 

^la, lb ttS&-fNt#8ISB 1 2 

[0 0 3 6] -*©3Brt hu>T2 3^3BrtSix 

it (-) fc»«Lfc:/?**y*J|ri att, 
*tfpJlUl4 2 A(CjfiVN|W-C^Tt, — ^C0(H]JlK^4 0 
A«CSorgfSO#gflC|HliR$Jx6 0 -Jj(D 
h U-f 2 3JC^7^^5/^>ft 1 b^ALTl/^S 
K7A1S1 7 A{cK^$n, - 
*0»-^^^w<2 0A-T?«JtSixr-*<DEIJRa4 

[0 0 3 7] hZZV. i-t/^-^3 1ty7^f 
^iila, 1 bjftS^BSiiaR, d*©36rtH/>f2 
3aJCtt^$^^7^^y^>tl bfi, ftfe^m-^ 

fam&4 2 Bics^i^n. ®iRa4 1 Aic*TLTBf£ 
o»0fjcj»s*tL, ®iix^^^ 0 tit, as— t^u— 
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